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ABSTRACT
Objective: To elicit infected hip arthroplasty preferences from outpatients
and surgeons using time trade-off method based on a paper-based survey.
Methods: Outpatients were included if they were 20 to 80 years of age,
did not have a history of hip pain or surgery, and did not have a diagnosis
of dementia. Orthopedic surgeons were high-volume joint replacement
specialists or who performed 50 joint replacements per year. Preference
measures were elicited using trade-offs between impaired health versus
full health with shortened life, and between two temporary health
states.
Results: Patient preference scores were in some cases higher than surgeon
preference scores. The difference was most pronounced for the health state
constant severe pain. Outpatients revealed much higher preferences
for staying in short-term major medical complication as compared with
surgeons.
Conclusions: Preference measures derived in this study can be used in
decision-making for complications related to hip surgeries.
Keywords: preference-based measures, questionnaire, trade-offs, utility,
utility assessment.
Introduction
Infection after total hip arthroplasty (THA) is a serious compli-
cation, and the treatment is nearly always surgical. There is
disagreement as to the best approach to take. Options include
direct-exchange or staged revision arthroplasty. Direct-exchange
approach seeks to solve the problem with a single operation. The
staged revision arthroplasty involves an initial surgical procedure
followed by parenteral antibiotics for some duration and then the
second surgical procedure for joint reconstruction with a revision
THA.
Treatment choices for the infected THA involve trade-offs
with respect to length of disability, morbidity, and immobiliza-
tion [1]. Health utilities for the remediation of an infected THA
are of interest, because the intervention often results in the
patient experiencing several temporary health states, which, for
purposes of decision analysis or cost-effectiveness analysis
(CEA), require speciﬁc description. To date, no studies report all
the necessary health utilities that one would need to implement in
a decision analysis or CEA to address this problem.
The objective of this study is to elicit infected hip arthroplasty
preferences from outpatients and surgeons using time trade-off
(TTO) method based on a paper-based survey.
Methods
Data
From September 1 to 15, 2007, we recruited outpatients (N = 50)
from the waiting rooms at outpatient clinics at the University of
Washington Medical Center and associated sites. Outpatients
were included if they were: 1) between 20 to 80 years; 2) did not
have a history of hip pain or a history of hip surgery of any kind;
and 3) did not have a diagnosis of dementia. We solicited the
surgeon participants (N = 16) via email or telephone, and drew
from a national list for high-volume joint replacement specialists
or orthopedic surgeons who perform 50 joint replacements per
year.
Procedures
For outpatients, we ﬁrst gave them detailed explanations of the
survey instrument, made certain that they understood the ques-
tions, and allowed sufﬁcient time for them to read and under-
stand the concept of the survey. The research assistant then
asked each of them to assign quality of life values to the dif-
ferent health states associated with different infected hip arthro-
plasty procedures. Orthopedic surgeons were self-administrated
based on their own direct observations with patients who have
experienced these complications.
Study participants were told that all of the questions and
answers were purely hypothetical. No identiﬁable protected
health information was gathered. For surgeons, names were
recorded initially in order not to inadvertently contact the same
surgeon twice, and were subsequently removed.
Survey Structure
The 10 health states on the survey questionnaires were: 1) suc-
cessful revision hip arthroplasty; 2) reinfection with long-term
antibiotic therapy; 3) infected hip arthroplasty treated with resec-
tion arthroplasty; 4) THA infection treated with a two-stage
revision operation; 5) long-term medical complication; 6) con-
stant severe pain; 7) interval between staged procedures; 8) THA
medical complicationwith nonoperative treatment; 9)mechanical
complication requiring operative treatment; and 10) short-term
major medical complication. The outpatients were to imagine the
trade-off for a friend, while the surgeons were to imagine the
hypothetical scenario for a patient [2]. Among the 10 health states,
“constant severe pain” was considered the most severe health
condition, whichwas used repeatedly as the alternative temporary
health state for the trade-offs.
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For chronic health conditions, if a respondent chose to
remain in the current health, he/she could live 15 years of life
(t = 15). The respondents were asked to choose how many years
(x) they are willing to relinquish for a shortened life span (t - x)
in full health and to express an indifference between the alterna-
tives by varying the time x.
For temporary health conditions, a respondent was asked to
evaluate and choose between the impaired health state and a
shorter length of time in “constant severe pain” followed by a
state of negligible impairment. The trade-offs are made by asking
the respondent to choose the amount of time that he/she is
willing to stay in “constant severe pain” to avoid staying the full
length in the current health state. Again, respondents expressed
indifference between the two alternatives by varying the time in
“constant severe pain.”
The Time Trade-Off (TTO) Technique
The survey procedures above describe the time trade-off tech-
nique developed speciﬁcally for use in health care by Torrance
et al. [3]. To make our analysis consistent with quality-adjusted
life-years, we employ the accepted assumption that utility is
linear in life-years [4]. We further assume the zero condition in
this study. Zero condition requires that all health states are
equally preferred at t = 0 that is self-evident in the health domain
[5]. We note that these assumptions are required for calculation
of temporary health state utilities from elicitation exercises. In
addition, as with the conventional TTO technique, the preference
scores reﬂecting patient health related quality of life are conve-
niently assigned a value of 0 to death and a value of 1 to full
health as the common end points [4].
Data Analysis
Questions 1 to 6 exemplify the application of TTO technique to
a set of chronic state preferred to death, each associated with a
time t. The preference scores were computed as:
h
t x
t
i =
−
(1)
where hi is the preference scores corresponding to health state i,
t is the survival duration in health state, x is the amount of time
that the respondent was willing to relinquish for a shortened life
in full health, and t - x is the survival duration in full health.
Questions 7 to 10 represent the application of TTO technique
to temporary health states. The preference scores were computed
as:
h h
x
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where hi is the preference score corresponding to health state i,
hCSP is the respondent preference score on health state “constant
severe pain,” y is the survival duration (in weeks) associate with
each temporary health state, x is the amount of time (in weeks)
that the respondent was willing to stay in “constant severe pain”
for up to y (x < y) (followed by “good health”) to avoid current
health state i.
Statistical Analysis
A priori signiﬁcance level was set at 0.05. Fisher’s least signiﬁcant
difference (LSD) test was used to adjust the type I error. Statistical
Analysis Software (SAS Institute Inc., Cary, NC) version 9.1.3 was
used for statistical analysis.
Results
Out of 70 nonorthopedic patients that we approached, 50
(71.4%) of them met the inclusion criteria and agreed to partici-
pate. Out of the 20 eligible surgeons that we contacted, 16 (80%)
responded to the survey. Table 1 gives the summary statistics of
the two mean preference scores for the 50 outpatients and the 16
surgeons. Figure 1 gives the graphical comparisons of the two
groups. Mean preference scores on health state 1, 4, 5, 6, and 10
were statistically signiﬁcantly different between the two groups
(P < 0.05). The LSDs were greatest for health states 5 and 6,
which are “long-term medical complication” and “constant
severe pain.” Overall, surgeon mean preference scores are lower
than that of patients. Except for “constant severe pain,” prefer-
ence measures derived from the surgeon sample exhibit much
larger SDs than the outpatient sample on all health states
(Table 1). For “constant severe pain,” the difference between the
two means was 0.253 (= 0.491 - 0.238, P < 0.05). This reﬂects
that on average, patients were less willingly than surgeons to
relinquish years of life even when in “constant severe pain.”
Further, except for health state 10, “short-term major medical
complication,” the preference scores between the two groups
followed a similar pattern, and there were no statistically signiﬁ-
cant differences between the surgeons and patients for temporary
health states (see Table 1, Fig. 1).
Discussion
The overall utility proﬁle among the 10 health states was very
similar between patients and surgeons. The observed differences
on some of the health states (see Fig. 1) between samples suggest
that outpatients may be less willing to trade length of life for
quality of life than are surgeons. This is most clear with the
health state “constant severe pain.”
The ﬁndings in this study are in conformity with the well-
documented evidence that patient and provider utilities often
differ [4,6]. The largest discrepancy was exhibited on “constant
severe pain,” which is consistent with the previous ﬁndings that
severe health states have the greatest discrepancy in utility
between patients and providers [7].
Table 1 Mean preference scores for each health state
Health state†
Mean SD
Patient (n = 50) Surgeon (n = 16)
Successful revision hip arthroplasty 0.964 0.054 0.913 0.150*
Reinfection with long-term antibiotic
therapy
0.796 0.120 0.750 0.132
Infected hip arthroplasty treated with
resection arthroplasty
0.632 0.164 0.533 0.202
THA infection treated with a
two-stage revision operation
0.881 0.090 0.775 0.191*
Long-term medical complication 0.771 0.166 0.654 0.205*
Constant severe pain 0.491 0.183 0.238 0.150*
Interval between staged procedures 0.822 0.134 0.813 0.178
THA medical complication with
nonoperative treatment
0.804 0.115 0.829 0.180
Mechanical complication requiring
operative treatment
0.808 0.116 0.792 0.145
Short-term major medical
complication
0.914 0.108 0.746 0.214*
*Signiﬁcant at 5% level using the Fisher’s least signiﬁcant difference test.
†For detailed description of the health state, please go to the supporting information for this
article at: http://www.ispor.org/publications/value/ViHsupplementary.asp.
THA, total hip arthroplasty.
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This study has several limitations: 1) we did not examine a
sample of patients experiencing hip problems; 2) we only used the
TTO method for elicitation; 3) the differences in administration
between surgeons and outpatients may account for some of the
differences in utility; 4) although the results are encouraging for
treatment decisions, theymay not be sufﬁcient to derive preference
for measurement at economic level; and 5) although valid sample
sizes in quality of life studies incurs in a wide range based on
previously published studies [8], future investigations of face-to-
face interviews on both patient and surgeon samples using a larger
sample size may be useful to test the validity and reliability of the
preference measures derived.
There is no “gold standard” for eliciting utility, and this
article does not intend to contribute on discussions on the merits
of the TTO technique as compared with standard gamble or
rating scale. Previous studies have already made such compari-
sons [9]. A recent study suggests that of commonly used utility
elicitation techniques, the TTO may be least prone to bias
[10].
We believe that the preference measures derived by using the
TTO technique in the current study are capable of providing
useful information that is relevant for orthopedic treatment deci-
sions, both at clinical and economic level. Nevertheless, further
research is recommended in evaluating the utilities of the health
states studied in this article.
Supporting information for this article can be found at: http://
www.ispor.org/publications/value/ViHsupplementary.asp
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Figure 1 Comparison of the patient and surgeon
mean preference scores.
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